Evidence for a delta pH-driven Ca2+ uptake in EGTA-treated bovine spermatozoa.
Calcium efflux from ejaculated bovine spermatozoa occurred upon incubation in Ca2+/EGTA buffers with Ca2+ ion concentrations ranging from 0.1 microM to 1 nM. Both total cellular calcium and cytosol free Ca2+ concentrations, the latter measured with Quin 2, were inversely correlated with the Ca2+ activity of the medium. An influx of radioactive 45Ca2+ parallel to a net efflux of calcium took place in spermatozoa incubated in 45Ca2+/EGTA buffers with 45Ca2+ activity of 0.01 microM or 0.1 microM. The uptake of the radioactive isotope was higher in spermatozoa incubated at pH 7.8 than that found at pH 6.8, increased in the presence of acetate or amiloride but decreased when ammonium chloride or monensin was added to the incubation mixture. Addition of acetate produced a decrease of the cytoplasmic pH, determined with the indicator carboxyfluorescein, whereas addition of NH4Cl or monensin caused a pH increase. Addition of either nigericin or monensin to spermatozoa suspended in a choline medium containing low concentrations of Na+, K+ and Ca2+ produced a cytosolic acidification, the subsequent addition of Ca2+ caused a cytosolic alkalinization parallel to an increase of the cytosolic free Ca2+. Addition of CaCl2 to EGTA-pretreated spermatozoa resuspended in a poorly buffered medium induced an evident decrease of extracellular pH suggesting a cellular proton extrusion. Both monensin and nigericin caused an increase of the calcium transport in spermatozoa suspended in a choline medium containing a physiological concentration of 1.5 mM CaCl2. Taken together the present results indicate that, under the experimental conditions used, a delta pH-driven Ca2+ uptake occurs in ejaculated bovine spermatozoa and suggest that Ca2+ is taken up in exchange with H+.